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COMMENTS ON THE CCRP

Proposal to add Grazing Management as a Best Management Practice
{(BMP) for lnvasive Species and WHdfire in CCRP Contracts

The Best Management Practice (BMP) 1s to allow grazing afier the growing season every
third year to control and prevent the spread of invasive species in the watershed. Several
reports have been written proving that the use of large numbers of livestock for a
controlled pertod of time has been an effective practice for the control of non-desirable
plants. Many reports have also shown that when grass is not harvested {0 remove old
growth the plant loses vigor, weaken and not reproduce normally. The old plant residue
shades the new growth and weakens it so that it can easily be replaced by invasive or
undesirable plants. Seeds of these noxious plants then are flushed downstream during
flood events and spring run-off contaminating stream banks and rangeland lower in the
watershed.

The use of livestock as an accepted BMP can help prevent this from accruing by
removing old growth, breaking up soil crust there by improving the environment for new
grass growth. The removal of the old growth will also reduce the risk of wildfire using
the stream bank as a corridor. Many of the buffer aceas along Wyoming’s watersheds are
not easily accessible for mechanical or chemical practices to control the spread of
invasive plants and firefighting equipment.

Using BMP’s to control the fime and timing of the grazing by livestock has been proven
not only to be an effective tool in managing both of these problems, but wildlife habitat
has been impraved for many species. Sage Grouse especially have benefited as forbs are
stimulated to increase in count and production of tender fall re-growth, that Sage Grouse
require in the fall to survive the coming winter.

The Saratoga-Encampment-Rawlins Conservation District believes that the CCRP is
very important to the recovery of many of Wyoming’s Watersheds and riparian areas to
ensure wildlife habitat improvement and protection. Bul without a management plan that
controls invasive plants and stimulates and protects desirable plant health the program
will not become the successful and beneficial tool needed for the protection of watershed
health and wildlife habitat that are the program’s goals

Another very good reason for considering controlied grazing as a BMP is to take a close
look at many of our National Parks. In many of the National Parks invasive species have
completely taken over ,changing the ecosystem by, decreasing or eliminating wildlife
habitat and, most or all of the native plants. Congress is now starting to address their
problem, Would it not be better to fix the problem now by installing preventive BMP’s
than fight a larger batile in the near future?.

Thank you,

Larry Bentley

District Coordinator Saratoga-Encampment_Rawtins Conservation District
P.O. Box 623

Saratoga, Wyoming 82331

(307) 326-8156

c-mail larry. bentley{@wy.nacdnet.nel
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chapter.} It produces enough food to
support growth in the roots and the
leaves, as well as to develop tillers
and/or seed stalks. It stores up
energy for the upcoming dormant
season. It flowers and sets seed.
Eventually the plant returns o
donmancy, its leaves again turning
brown. The health or vigor of the
plant depends on its ability to
produce enough food during the
growing scason (o survive through
the dormant season and’resume
growth when conditions are again
favorable.

Grazingis a Disturbance that
Grasscs Tolerate

Grazing removes biomass
from individual plants, one plant at a
iire. In extreme conditions, a
grazing animal may remove nearly
alt of the plant’s above-ground
growth, but normally this does nat
occur. Cattle can barely graze closer
than an inch or two to the ground
because of the shape of their

mauths, and they will not defoli-
ate a piant completely unicss
there is no other feed available.
The majority of plant biomass in
grasslands is actually below
ground, completely beyond the
reach of grazers.

Grasses have several
traits that enable them to toierate
grazing, and in 5o0me circum-
stances to benefit from it f79].
Most importantly, they produce
more leaf area than is necessary
for optimal photosynthesis,
meaning that some leaf area can
be removed without damage to
their growth and reproduction.
Younger leaves photosynthesize more
efficiently than older ones, and
defoliation of older leaves can expose
younger [eaves to greater sunlight.
Many grasses have growth points
very close to ground level, where
they are unlikely to be bitten off by
large-mouthed grazers fike cattle.
Grasses are adapted to fire in a
similar way: ali the plant parts
needed for resprouting and surviving
a fire are at or below ground level,
protected from flames and heat,

These traits do not control
the effects of grazing on a plant,
however [17]. Grazing disturbs the
plant by remaving leaf tissue. This
can be pood, bad, or indifferent for
the plant as a whole, depending on
when the disturbance occurs (timing),
how severe if is (intensity), and
whether the plant is disturbed again
(frequency). If very Litile leaf1s
removed, the effects of grazing may
be nepligible. A more severe, single
grazing may slow growth in the
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Grazing as 2 Natural Process

Misunderstandings About Utilization Rates

Utilization rates seem straightforward enough: They measure the percentage of above-
ground biomass harvested by livestock. The old rule of thumb was “take half, leave half,”
which would mean a utilization rate of fifty percent—right?

Not necessarily. Properly understood, utilization rates measure the percentage of use of
annual herbage production. If a pasture is grazed year-around, then “take half, leave half” is
fifty percent utilization. But if grazing occurs only in the dormant season, or stops before the
end of the growing season, “take half, leave half” is less than fifty percent. Why? Because the
grasses grow back when given growing-season rest. Indeed, they may grow back almost
completely, such that “take half, leave half” conld mean almost zero percent ytilization. In
short, utilization rates can only be measured at the end of the growing season.

', The limitations of utilization rates for grazing management are discussed in Chapter
Five. Here, a couple of practical problems should be memioned. First, managing for a pasticu-
lar utilization rate is always attended by a measure of uncertainty, because no one can know
precisely how much longer the grasses will have sufficient energy and moisture to grow. An
early frost or a dry late summer might result in an unexpectedly high rate of utilization by
curtailing recovery, even in the absence of further grazing. This kind of uncertainty can easily
cause problems between a rancher and agency officials. They may agree to a target utilization
rate, but then find themselves at odds at mid-summer, if it looks like the target has been
reached. Will continued growth balance out further grazing, or not? 1t’s hard to say untii later,
by which time it may be too late.

Second, wildiife managers have embraced utilization rates for another reason. to
ensure that sufficient cover is maintained for quail or other species that live, feed, or breed on
the ground. Wildlife managers may not understand the temporal dimension of utilizahion rates,
or at least they may define utilization differently than range scientists do. The miscommunica-
tion that ensues may lead to frustration and distrust. So if you do decide to manage for some
rate of utilization, be sure that you and everyone else are clear about how and when it will be

measured.
roots, and/or accelerate the growth believed that grazing caused grasses
of Jeaves, but recovery is likely if to direct energy stored in their rools

grazing does not recur for one to two  up tnto leaf growth, just as occttrs at
growing seasons, Repeated defolia-  the beginning of the growing season.

tions in the same growing season, More recant rescarch suggests that
howevet, can set the plant back for this is not the case, although the
many years to come {107]. These precise mechanisms of rccovery
effects also depend on the plant remain obscure. For now, the best
species in question. conclusion available is that the more
Unnl recently, it was feuf area that remains afier grazing,
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Jaster recovery occurs [16]. Obvi-
ously, tecovery can only occur when
the plant 1s growing; for most
perennial forage species, active
growth occurs for only a small
portion of the year.

Timing, Intcnsity, Frequency

From this simple accoumt of
the growth of a single grass plant, it
is clear that the effects of grazing
vary tremendously. The principal
factors are: p

o Timing. Grazing during
the dormant season is unlikely to
affect the plant’s praspects the
following spring, because the animal
is removing non-photosynthetic
tissues. Dhring the growing season,
the effects of grazing can be more
significant. If a plant is grazed
repeatedly in the early growing
season, 1t may exhaust its energy
without a chance to recover. Severe
grazing just before seed is set can
also be very harmful. Evalualing
grazing impacts and recovery during

T P A ST

the growing season requires
close monitoring of key
forage species. Ounce a plant
has set seed, its growth for
the season is largely com-
plete.

@ Intensity. The
more leaf area that is
removed, the more slowly
the plant will be able to
recover. How much leaf
area is removed depends on
grazing pressure: how many
animals are present, of what
kind, and for how fong.

® Frequency. A
plant that is grazed multiple times
during a single season must recom-
mence recovery each time, and will
suffer compared to plants grazed oaly
once or twice. Full recovery includes
both above- and below-ground
growth, Plants that are grazed too
frequently will eventually have less
root mass, and produce correspond-
ingly less leaf tissue. This leaves
them more susceptible to damage
from drought or other subsequent
disturbance.

Whether plants recover from
grazing also depends on larger
climatic conditions, of course.
During severe drought, water may
become so limiting that plants are
unable to grow, meaning that recov-
ery from grazing is effectively
impossible. Long-lerm rescarch
conducted on the Jommada Experimen-
tal Range near Las Cruces, New
Mexico, found that the severe
drought of the 1950s largely elimi-
naled black grama grass, even in
areas where no grazing occurred. (In
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Grazingas a Natusal Process

Overgrazing and Overest

Overgrazing occurs when a severely grazed plant does not have time to recover before being
grazed again. A plani that is grazed once or twice, then allowed to rest for the remainder of the
growing season, is very likely to recover completely. If it is grazed repeatedly, it will have less time
and reduced resources for recavery. The health of the plant depends on both its leaves and its roots,
and an overgrazed plant tends to have shallower
roots, weakening its ability to recover from subse-
quent prazing events or to withstand ather distur-
bances such as drought. A downward spiral can
result: less forage for cows, who then impact each
plant more severely, leading to still less forage, and
so on. Livestock, plants, soils, watersheds, wildlife,
and ranchers all suffer when overgrazing occurs.

Note that the critical issue i1s fime. The
number of cattle in a pasture is important, too, but
only because higher stocking rates make it less
likely that a grazed plant will have titne o recover.
Lower stocking rales make it more likely. More-
over, what makes for overgrazing changes from year
to year and season to season. In a good year, with
more moisture, plants recover more quickly; in a
drought they recover slowly. So even a lightly
stocked pasture may be overgrazed in a very dry
year, whereas a heavily stocked one might not
experience overgrazing in a very wet year. This is
why ranchers like Jim Winder and Roger Bowe (see
The Beck Land and Cattle Company, p. 59 and
The Rafter F Cattle Company, p. 45) speed up
their rotations in wetter years and slow them down
in dry years. Control of timing is critical to avoid

overgrazing. . . ;
. . , _ Kirk Gadzia indicates the spaca between perennial
Ovem:‘.st 18, for certain grass species at plants on grazed jand {above) and ungrazed tand
least, the opposite of overgrazing. It occurs {below}. These areas ara about fifteen yards apar.

when disturbance is absent for such a long time The ungrazed land has not been used in forty years.
(Photos courtesy of Courtney White,)

that the accurmnulated growth of past years

prevents the plants from cycling cnough energy to remain vital. The old leaves give the plants a

gray tone; they shade out areas where new plants could otherwise germinate; root systems slowly

contract. (See photo on p. 4.) Overrest can accur even in the presence of livestock, since decadent

plants are not palatable and may be avoided.

In the long run, overrested areas are prone to a fate similar 1o overgrazed ones. Eventually,
some disturbance will occur—-a drought or a fire, for instance—and the weakened plants may be
unable to recover, leading to more bare soil, erosion, etc. (The same risk attends forests where fire
hkas been suppressed for lao long.} In ecosystems adapted to disturbarnice, managers must negotiate
carefully between overprazing and overrest.

i
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Restoring Riparian Arcas

Controlling the timing, intensity, and frequency of grazing is important on all range-
lands, but the results of management are most apparent in riparian areas, where water and
nutrients are more abundant than in the surrounding uplands. Jim Winder's Mache Creek is but
one of numerous examples of riparian restoration through better control of grazing. (See photos
on p. 56.)

Under continuous, year-round grazing, cattle
tended 1o overutilize the riparian area, where forage,
water, and shade were relatively abundant. As a result,
plants were grazed repeatedly, with little time to rest.
Over time, Macho Creek became little more than a
depression in the range. During floods—as in the
photo—ihe water was muddy with sediment. At other
times, the creek was completely dry, 7

Jim’s caltle still graze Macho Creek, but the
timing of the grazing has been carefully controlled for
the last fourteen years. Grazing occurs mostly in the
dormant season, and only for very short periods of time,
giving the plants ample time to recover. The resulting
change has been dramatic, as the photos illustrate.
Riparian trees have established and grown, and the
creek has retumed to clear, perennial flow. Forage
production has also increased. In fact, Jim’s cattle
harvest ten times as much forage from Macho Creek
than before, but with far less impact on the plants. Just
upstream, where a similar management change has been
implemented 1n a collaborative effort by the permittee,
the State Land Office, the Quivira Coalition, the Jornada Experimental Range, and HawksAloft,
monitoring has documented increases in both forage and songbird abundance and diversity.

These results are not exceptional. On Date Creek, in Arizona, rancher Phil Knight has
restored an amazing cottonwood-willow forest (see photo above) simply by limiting grazing to
the winler, dormant season. (Before photo
on left. [Photos courtesy of Dan Daggel.])
There are other examples from elsewhere
in the Southwest /3] and the and and
semiarid West {33, 64]. Riparian areas in
anid and semiarid regions are extremely
important for wildlife, watershed function-
ing, and forage production. Fortunately,
they can restore themselves fairly quickly
given greater control over the timing,
intensity, and frequency of grazing.
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6. MANAGEMENT OF RANGELAND WATERSHEDS
WHICH DIRECTLY AFFECTS WATER QUALITY

We now look at how range watersheds are influenced by management and how
management actions may have different kinds or levels of impacts on the intended
results. At the conclusion of this part, we recommend that you read an excellent
article reprinted in Appendix IV (Prescription Grazing to Enhance Range Watersheds).
Although all rangeland watersheds will not be grazed by domestic livestock, a high
probability exists that most will be grazed. Therefore, we will assume that livestock
grazing is the primary use which must be managed. We will further assume that
vegetation on the watershed(s) is the primary component which has the potential to
affect capture, storage, and beneficial release of moisture. A project would not
{probably) even be considered unless the sponsors thought that the watershed

function was not operating satisfactorily and that something "wrong" could be righted
through a change in management.

Books have been written, based upon research, which examine in great detail how
grazing and other range disturbances influence site conditions. Users of this
document are encouraged to read and understand that material if they need to know
more. The purpose of this part of the primer is only to look at the characteristics of

grazing and other disturbances in relation to the effects on vegetation and thus on
watershed function.

Any project sponsor, when it comes down to it, must ask what desired changes
do we want in relation to the goal of impraving watershed function? The changes
may be couched in any number of different forms, e.g. desired future condition,
potential plant community, or simply, a certain level of vegetation change which mare
adequately utilizes the site's resources. Riparian zones are an important component
and even though they make up only .5 to 2% of western watersheds, their
importance lies in the storage and safe release component much more than in the
capture part of the function. Aside from watershed function, riparian zones can
pravide 80% or more of the habitat for many species of wildlife.

For water to be stored, and then beneficially released, there must be soil depth
and therefore volume. Many low gradient stream channels and their associated
riparian areas can be improved by managing for sediment deposition. Taller
vegetation of diverse structure {3 mix of herbs, shrubs, and trees} will allow this to
develop, If one's objective were to manage for a higher population of those types of
species, the monitoring approach would need somehow to be able to discern that.

Desirable vegetation needs the opportunity to grow and reproduce itself.
invariably, desirable vegetation is perennial, not annual or biennial. A possible
exception to this would be the California annual type where virtually all the
herbaceous species on upland have been annuals for much of the past 1 1/2 to 2
centuries. New plants may not be necessary each year but the opportunity for the
plant to reproduce itself needs to be provided whether or not that is the result. The
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' age-class structure of healthy vegetation needs to be understood As an example,
there are innumerable places in the westeri U S E':Ilong water courses of in snowdrift
accumulation areas, where species such-as aspen ; cottonwood -and willow are
present primarily as mature and aold specrmens or may even: be- absent since they
were removed by past management practices.. Where are’ ‘the young and middle-aged
plants, which by definition are necessary to- sustaln those kmds -of plant communities?
Managers need to develop actions which will: accompllsh ‘that, if that is possible. For
example, water diversions or impoundments to accommodate |rrrgatlon or other

beneficial uses may have altered the stream flow;so that new ecoI09|caI potentials
exist. et 17

. f"":':’f{t .
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A significant proportion of western U. S vegetatron developed wrth fire as part of
its environment. That influence has all but dlsappearedmalthough much academic and
some management attention is being given to;prescnbed burmng . Some species on
uplands, especially woody shrubs and trees {e, g:, Species,of- sagebrush and juniper)
have greatly increased their area in the absence ‘of fire. -*xPlants such as these two
categories, when in overabundance, strongly rnfluence the,capture and storage
functions. Research shows that moisture is.lost.to 't the: srte‘*by overabundance of
these species through their competitive effect on: desrrable plants rendenng many
interspaces bare or nearly bare. The moisture that’ does enter the: sorl tends to be

entirely used by the abundant woody plants - Ieavrngmone for deep percolatlon
{storage) and release to streams. P T
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too much fuel exists or there is not enough fuel or because itis standrng {trees or tall
shrubs) and not prone to burn. Some other form of vegetatlon manlpulatton would be
in order since research and experience shows thatfmaqaged grazing in those
circumstances can't be successful in beneficially changing thé vegetatron ina
reasonable time frame. There are exceptions to that statement (e g..'goats' do
consume small junipers; feeding cows in winter physrcally breaks sagebrush)
“However, managed grazing is more effective when ammals ‘will consume undesirable
as well as desirable plants or plant material, or, in some: cases .whén undesirable
ptant changes have not progressed too far and a combination: of managed grazing and
some direct intervention will be successful in tipping the ‘balance. in favor of desirable
species. S aﬁ R

\:; IR,

What about the grazing activity itself as a manlpulatrve tool foi' vegetatron’
Vegetation often is perceived only as forage for animals and not cntrcally |mp0rtant to
the adequate functioning of the watershed. We need to reahze vegetatuon s role for
all of its properties. Sometimes a concerted educational program and coordinated
resource management planning, where we can come to common understanding of the
problems and develop acceptable and workable solutions, is the first part of a

successful watershed praject.

How understanding comes about is outside the scope of the primer: But, for
grazing livestock to be managed in accordance to a watershed goal, some change in
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relation to current procedures probably is necessary. Much research has gone into
trying to understand how animals graze and their effects on plants. A whole body of
knowledge has developed on grazing management to show how livestock and plant
species interact. It is a complicated subject with endless combinations of
management factors. Managers with a clear land objective(s) in mind can often
accomplish desired vegetation objectives through using animals in some of the
following ways:

o How many livestock, of which kind or class, should be grazed at any particular
time during the year?

» How long should the livestock graze? How long should plants be rested? How do

rest and graze periods affect the vegetation at different times of the growing
season?

* How much vegetation should not be grazed (left as residual) in relation to time of
a season? Grazing a pasture in the dormant season to {X) pounds per acre
residual may be fine because it will alt grow back when the growing season
comes. Grazing it to (XXX) pounds per acre residual may be necessary in the mid-
growing season in order for the desirable plants to have the opportunity to regain
vigor and to complete their growth cycle.

e Where does one graze in relation to ecological sites available to graze?

e How does one get effective distribution of the grazing over the land {both stock
and wildlife)? How does it change during the year? Do wildlife numbers need
some control?

e Should one graze more than one kind or class of stock in order to meet certain
objectives?

These are only some of the considerations. Commonly, grazing approaches will
change over time as conditions change. Strongly consider the safety valve of not
utilizing any area too heavily at any time until provisions can be made to closely

manage and monitor all aspects of the program and to plan far in advance of actual
livestock moves.

Be realistic in your expectations of change both in terms of how much and how
fast. Vegetation in riparian areas will change more rapidly and to a greater extent
than that on uplands. Drought, or below normal moisture, will make change
especially slow on uplands, even when the management is correct for the site
conditions.

Always keep the vegetative objectives in mind, The vegetation objective for each
ecological site should have been constructed to achieve something to do with
capturing, storing, and safely releasing water in the watershed. As stated earlier,
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uniess there is something unusual in the soils, geology, or other uses, the physical,
chemical, and biclogical effects on water quality will be benefited when the
watershed is in proper functioning condition.

Because there are so many real possibilities, examples are considered of little
importance. This is not a cop-out; we simply do not want readers to grasp an
example as something they can directly apply to their own situation. Because we
have assumed that most range watersheds will be grazed by livestock and probably
wildlife as well, we strongly recommend that watershed project sponsors gain
technical assistance on vegetation and grazing management from qualified
professionals. We must remember that domestic stock are owned and managed on a
private enterprise basis. Each ranch operator has objectives, not all of which may fit
the watershed objectives at the outset. Ways need to be found which dovetail
various objectives, including those that relate to wildlife and fish and other kinds of
uses.

The approach of coordinating the resource management through a recognized
process called Coordinated Resource Management Planning {CRMP) would serve
project spansors and managers well. The Society for Range Management recently
{1993) published a comprehensive set of guidelines on Coordinated Resource
Management. Specific articles on how to conduct coordinated resource management
planning are included in Appendix V.
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Prescription Grazing to Enhance Rangeland

Watersheds

E. Willlam Anderson

Walter is the most precious commodity derived from our
rangelands and forests. All these lands should be man-
aged primarily as watersheds and secondarily for their
food, forage, wood, wildlife, social, and other products.

Watersheds vary greatly in their natural erosion and

flood behavior, In some places plant cover and soil mantle
have not developed sufficiently to exert much influence
on the way water is yielded from the land. In these places,
arosion, sedimentation and flooding is usually high. On
more extensive areas, plant cover and soil mantle have
developed to exert a high degree of control on the recep-
tion and disposition of precipitation. Low rates of erosion,
normally moderate peak stream discharges, normally
small sediment loads, and optimum intiltration are the
rasult. The kay lias in controlling the water that falls on
each acre (Bailey 1950).
““Depleted watersheds, for whalever reason, causeserious
widespread and long-lasting second- and third-order
consequences on-site and downstream, economically,
and socially. These adversitlies are intensified under
drought copditions.

Formulating prescribed grazing to enhance watershed
dynamics requires diagnosis of elements invoived.

F

General

" Unpredictable cyclic droughts of varying intensity and
iongevity are normal accurrences. The old adage “an
ounce of prevantalion is worth a pound of cure” applies to
the timatiness of applying a grazing prescription. How
grazing is done prior to drought is more important than
what can be done eftectively atier drought has commenced.

The kay to grazing that will enhance watershed dynam-
ics is encompassed in the basic ingrediants of watershed
management, i.e., managing lor water elficiency. These
ingredients, which have been stated by Barrett (1990}, are
to CAPTURE, STORE, and SAFELY RELEASE water on
watersheds.

BarreM's ingredlents do not represent a new concept.
Several relatively old studies are cited herein to emphas-
ize that bath early and more recent studies related to
watershed management are prevalent. There is anurgent
need to apply already available watershed management
knowledge to the land as a basic ingredient of ali renewa-
ble resource management.

The author is Cedlitled Range Managament Cansultant, 1509 Hemlock, Lake
Oswago. Gregon 97034 {503) 636-3017

» — Topography

Vegelation is only one factor of watershed dynamics.
Others include:

— Surface geology Soft to hard materials

— Soils Texture, structure, depth, gravel/
stone content

— Climate Frequency, intensity, kind and
duration of precipitation, frosts
and thaws

-— Runoff High to iow peak flows

Steap to gentie slopes

— Land use Intensive to extensive

— Upland erosion  Rills and gullies

— Channel ergsion Banks, bottoms, sedimant load

Factors that are responsive to resource management
measures are primarily vegetation and surface-soii struc-
ture. Depleted organic content, animal rampling and
vehicular traffic are causes of soil-siructure changes that
can be improved over time by resource management.
Other factors listed impose restrictions on the degree ot
feasible improvemsnt thal can be achieved through
resource management.

The dynamics of woodtand and forest watersheds
involve vegetational featlures that are in addition 1o those
related to rangetand watersheds, such as interception of
precipitation and insulation from solar radiation caused
by trees. The following discussion is focused on range-
land watersheds.

Capture

The role of vegetation in the capture of wateron range-
tand watersheds is influenced by certain factors which
include vegetational type, stand density, size, degree of
utilization, and uniformity of total vegetationai cover,
including residues.

The way kind of vegetation influences the capture of
water is illustrated by a study that measured the effects of
artificial moderate- and high-intensity rainfall on four
vegetational types growing on coarse-grained granitic
soils in |daho (Craddock and Pearse, 1238). They reported
that based on lhe general means of each vegetational
type, a 35% density wheatgrass-type cover withits fibrous
root system absorbed nearly all 1he water applied. A 25%
density cheatgrass-type cover, which is quite dense for
that type of vegetation, was moderately effective—75%—
for capluring water. A 30% density lupine/naedle-grass-




Sida-by-side examples—separaled by ownershup fance and sach grazed
annually but under ditferent systema—itiustraiing how a vigorous juli stand of
trbroua-rooted bunchgrasses piavides superior cover, rools, and arganic mat-

type cover, which represents sarly stages ol range deteri-
oration at high elevations in the locality of thg study, was
of little value—50%—for capturing water.g’;l"‘—:ie annual
weed-lype cover with its single-stem tap rodted annuals
was regarded only as an erosion hazard with 39% water
capture./

ne management objective of a prescribed grazing
strategy 10 enhance rangeland watershed dynamics is to
improve the proportion of perennial, fibrous-rooted bunch-
grasses in the vegetation on the watershed

Stand density of perennial grass species influences
capture of water by physically impeding movementofthe -
waler. The greaterthe stand density of perennial grasses,
the slower the water movement over the surface, giving it
lime to penetrate tha soil. Tha reduced rate of over-the-
surface flow also reduces loss of soil and fertitity through
erasion. This promoies increased vigor, seed production,
seediing establishment and, subsequently, stand density.

On a watershed basis, the greater the stand dansity of
perennial grasses, the greater the total amount of water
funneled into the below-plant zone and captured.

One management objective of a prescribed grazing
strategy to enhance rangeland watershed dynamics is to
increase plant vigor, This, inturn, increases the probabil-
ity and amount of viable seed production. It increases
residue cover to benefit micro-environmental conditions
necessary for seedling survival which will eventually
thicken the stand of perennial grasses.

The way size of perennizl grasses influences capture of
water is illustrated by a study of how individual bunch-
grass plants intercept precipitalion and funnel water into
the soil directly beneath the plant (Ndawula-Senyimba,

i pe iy VAR

ter it the soid ta caplurg, S1ore and Salely release watar and.creats a sponge
affact on the watershed.

Brink, and McLean, 1971).

They found that, with 1 inch of precipitation, penstra-
tien into bare soil was 4.7 inches. Under a bunchgrass
closely clipped to simulate sevare utilization, penetration
also was 4.7 inches. Under bunchgrasses 12 inches, 16
inches, and 21 inches tall, penetration was 8.0 inches, 6.7
inches, and 7.8 inches, respectively.

This illustrates that water penetration is deeper, or at
least more rapid, beneath bunches of grass than under
bare soil or sgvere utilization. From a watershed stand-
point, there is a direct relationship between size of grass
cover—height and diameter—and depth of water penetra-
tion, e.g., volume of water intercepted.

The way degree of forage utilization influences capture
of water is related to the amount of standing topgrowth
left after grazing ceases and, on some soils, to soil com-
paction due lo trampling.

A study of water infiltration as relaled {0 degree of
utilization was conducted by Rauzi and Hansen (1966}.
They showed water intake on lightly grazed rangeland to
be 2.5 mes that on heavily grazed and 1.8 times that on
moderately grazed rangeland.

A study of scil compaction by animals {Alderter and
Robinson 1947) showed that, in the top 0-1 inch layer,
volume weights (bulk densities) were 1.09-1.51 under
light grazing and were 1,54 -1.92 under heavy grazing. As
a soit is compacted, bulk density increases with a corres-
pending decrease in pore space. This reduces the capac-
ity for storage of water that can percolate through the soil
profile to feed plants, springs and streams.

This same study reported that, in the top 0-1 inch layer,
non-capillary porosity—the pore space normally occu-
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pied by air—was 15% to 33% under tight grazing and only
3%-10% under heavy grazing. Such disruption af the
normal balance between air, water, organic, and mineral
soil compasition can be detrimental to biological activi-
ties, including piant growth.

COne management objective of a prescribed grazing
strategy to enhance rangeland watershed dynamics is to
practice moderate utilization to maintain a stubble and
residue cover, Rotating deferred grazing or rests among
management units, as appropriata, avoids grazing the
same management unit during the same season in con-
secutive years, especially during normal wet-soil seasons
when seil compaction occurs most readily. Keeping live-
stock distributed and rotated as frequently as practical
avoids localized trampling damage.

Uniformity of vegetational caver, including residues,
influences capture of water on rangeland watersheds by
minimizing the adverse effects of soil spiash caused by
impact of raindrops. Raindrops cause soii detachment,
which Is the first of two stages In the process of watar
erosion. Transportation of detached soil particles by flow-
ing water is the second stage. Raindrop impact and the ,
resulting soil splash seals the soil surface thereby reduc-
ing rate of water infiltration.

Qsborn {1950) studied the effects of vegetalional cover
on reducing effects of soil splash. He reported:
—Uniformity of vegetational cover over the entire water-
shed is the most important requirement for preventing
soil splash and sealing the soil surface. Water lost from
certain spots, unless intercepted, is lost from the water-
shed. )
—Effectiveness of the vegetational cover to reduce soil
splash is ralated to the dagree of coverage or density and
its mass weight or height.

—Best water infiltration occurs on rangeland in top eco-
logical status and progressively declines as status declines.
Soil conditions also influence water intake and loss, and
these soil conditions are often related to the status of
ecological development or deterioration of vegetational
cover.

—Soil splash can be controlled on low ecological status
rangelands provided surface residues are sufficient to
intercept raindrops.

One management objective of a prescribed grazing
strategy to enhance rangeland watershed dynamics is to
improve the uniformity of vegetational cover and residues
over the entire watershed so as ta reduce soit splash and
minimize spots from which water is lost.

From the standpoint of watershed dynamics, it should
be quite apparent that degree otuse of the range needs to
be judged by the amount ol soil-protecting cover remain-
ing, rather than by the percentage of the current seasen’s
growth removed, as is too often the customary procedure
(Andersan 1860; Andersan and Currier 1973).

Storage

Water is stored in soil in three forms; hygroscopic,
capillary, and gravitational. Hygroscopic water is that
portion of scil water that is held tightly adhered to indi-
vidual soil grains. it has no mavement as a liquid and is

not available for biological functions, including plant
growth. 1tis depletsd by heat and, once lost, must be tully
replaced before water enters other portions of the soil
structure, :

Capiflary water is soil water in excess of the maximum
held as hygroscopic water, It lies in the interstices
between soil grains. 1t is in liquid condition but does not
respond appregiably to gravity yet itis available for bio-
logical functions. When the maximum of both hygro-
scopic and capillary soil water is reached, this condition
is called maximum ftield capacily.

Gravitational water is thal soil waler in excess of maxi-
mum field capacity. It is availabte for biological functions
and is free to move through the soil air spaces to form
seseps, springs and creeks. This movement is called par-
colation and it takes place only after the hygroscopic and
capillary water storage capacity is attained.

There are many factors which affect storage of water in
soil. Those related 1o soils inciude surface fealures such
as a sandy mulch or pebble/stone pavament, which affect
infiltration and evaporation; texture and stoniness, which
affect water holding capacity; structure, which atfects
infiltration and percolation; and depth, which alfects
water holding capacity of the soil.

Of these soil factors, only surface characteristics can
be inflrenced by resource management. For example,
livestock trampling and vehicular traffic can cause sur-
face compaction on some types of soil, thereby restrict-
ing infiltration. Erosion of soils with stony upper layers
creates a stone pavement. As soil particles are removed,
stenes in the upper soil layers are exposed and added to
those already on the surface thereby restricting infiitra-
tion. Surface stonas als0 occupy space needed for re-
establishing a vegetational cover.

One management objective of a prescribed grazing
strategy to enhance rangeland watershed dynamics is to
minimize impact on the soil surtace by livestock and vehi-
cles and to provide adequate vegetational cover to minim-
ize soil splash and subseguent water erosion.

["Once water has entered the sail prolite, several vegeta-
tional factors affect its storage:
—The more height and caver of vegetation, the less water
is lost by evaporation due to sun and wind.
—Converssly, the more the vegelational cover, the greater
the soil-water loss through transpiration.
—Vegetational residues on the surface reduce water loss
caused by evaporation.
—Qrganic content of the soil increases the amount of
water stored in the soil, which enhances the sponge effect
of the watershed.

How organic matter increases water storage in soils is
illustrated in a study cited by Lyon and Buckman (1934}
which compared the waler holding capacity of two silt
loam textured sails, ane containing 1.6% organic matter,
the other 4.9%. These soils had maximum lield capacities
of 39% and 48%, respectively. This represents anincrease
of 23% in water storage due to increased organic matter in

the 50il.
fﬁe management objective of a prescribed grazing
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str?ategy to enhance rangeland watershed dynamics is to
increase the volume of roots in the soil profile as well as
residues on the surface by improving plant vigor and
stand density (Anderson 1951). This, in turn, will eventu-
ally optimize sail organic matterand humus in the tonsﬂ.

Safe Release

Safe release of water from rangeland watersheds is
needed t¢ bencfit on-site vegetation as well as streamflow
via percolation.

Prolonging storage of water in the watershed—es-
sentially creating a sponge etfect—by reducing rate of
deep percolation is an important factor. An optimum
stand of vegsetational cover utilizes a considerable portion
of available soil water rather than allowing it to drain away
from the site. For example, a study cited by Lyon and
Buckman (1834) compared water loss through percola-
tion from a bare piot versus a vegetated plot on the same
soil series under 32 inches precipitation. The bare-soi
plot lost 7T7% of the precipitation through percolation,
whereas, the vegetated piot lost 58%.

Excessive percolation or drainage may be much more
seriocus in robbing the soil of plant nutrients than deple-
tion from use of nutrients by vegetation growing on the
land. Takle 1 illustrates how vegetational cover markedly
reduces annual loss of nitrogen, calcium, and potassium
by percolation.

Tabie 1. Average snnual ioss of nutrients by percolation from bare
and cropped solls {from Lyon and Buckman 1934},

Annual Loss

Soll Nitrogen Calcium  Pplassium
{pounds per acra}
Dunkirk — bare 9.0 Jse 720
rotation crops 7.8 230 57.7
grass conlinuousiy 2.5 260 61.8

Improving seeps, springs, and streamflow Involves ap-
plying measures that will increase the volume of water
captured in the total watershed. Uniformity of treatment
over the total watershed is paramount if total volume of
water i5 to be optimized. Water lost from certain spots,
unless intercepled, is 1ost from the watershed.

G’rescrlbed Grazing Strategy

Based on this diagnosis of major ingredients in the
CAPTURE, STORE and SAFE RELEASE of water, agraz-
ing strategy designed to enhance watershed dynarmics
should be based primarily on achieving improved effi-
ciency in the ecosystemn involved. Benefits to livestock
production, wildlife, aesthetics, and others in the mix of
desirable products will follow automatically.

The strategy should include:

—Muoderate (Hilization of forage to build and retain an
adequate cover of fibrous-rooted hertaceous species,
residues, and soil organic malter.

—Rotation of deferred grazing and/or rests to build root
systems and plant vigor to optimize vegetational cover,
production and repraduction.

--Pre-conditioning, where appropriate, to benefit plant
vigor and improve quality of mature forage for the benefit
of wild and domeslic grazing animals {(Anderson et al.
1990).

-~Management practices that will achieve grazing distri-
buticn for uniformity in vegetational cover on the water-
shed.

Intensity of applying this strategy must necessarily vary
with the situation involved. In any case however, intensity
of application must not exceed the cepability of the
resources nor the managerial ability of the manager. Oth-
erwise, failure will be inevitable,

No-grazing Qption

A logical question to ask regarding a grazing prescrip-
tion designed to enhance watershad dynamics is whether
no grazing at all might be the best prescription. In some
instances, theoretically and for a relative short period of
years, this may be the preferred option.

However, watershed management should be a long-
term endeavor—actually unending—and be based on
producing a mix of beneficial products, in addition to
water, in perpetuity. Therefare, it is essential to consider
other consequences that likely will be involved il the no-
grazing option is chosen.

After a period of time, ungrazed herbaceous fibrous-
rocted plant species become decadent or stagnant,
Annual above-ground growih is markedly reduced in
volume and height. Root systems likely respond the
same. Theresultis reduction in essential features of vege-
tational cover, including the replacement of soil organic
matter and surface residues, and optimum capture of
precipitation., For example, an unpublished s\udy by
Anderson showed the green-leat weight of a decadent
bluebunch wheatgrass plant, which had been ungrazed
for a number of years, to be 53% that of a nearby plant
having equal basal area and being moderately grazed
annually under a rotation of deferred grazing. Both plants
at gne time were in the same grazing unit until relocation
of a highway right-otf-way fence isotated one area. Each
of the plants measured was typical of the stand of plants
on its side of the {ence.

Other consequences include (1) loss of quality her-
baceous lorage lor wild herbivores, causing them to move
to areas where regrowth following livestock grazing pro-
vides succulent forage (Anderson 1939), and {2) increased
hazard from wildfires that can be devastating from aran-
geland watershed standpoini,

Therefore, itis more realistic, from both a praclical and
technical standpaint, to employ a livestock grazing stra-
tegy that achieves and maintains a healthy, productive
and biologically active vegetational cover on the water-
shed. This is essential for enhanced rangeland walershed
dynamics.
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Biological Planning: Mastering the Basics

a1

Combining herds and treating several
cells as one cell gives land longer
recovery periods and additional
benefits from greater stock density. It
may also help you maintain a constant
level of nutrition, thus reducing the
need for supplements,

so many animals. Many experienced people
vow that all kinds of problems arise when
numbers top 140 head.

Specialized breeding programs and other
considerations may make separate herds

The Barlite Case

On the Barlite ranch near Marfa, Texas, man-
agers Charles and Katie Guest faced reduc-
tion of the 1,200-head herd they had divided
among seven cells, containing a total of 101
paddocks. They estimated their reserves and
figured they could survive if each square
yard of ground merely grew an additional
half ounce of feed.

To maximize animal impact and minimize
the risk of overgrazing, they put all 1,200
head together and moved them daily. This
gave each paddock a maximum dose of
dung, urine, and trampling, followed by 100
days of recovery.

1 didn’t think anyone could move that
many cattle every day/ Charles Guest
remarked later. “But they were so used to
the fences already, they pretty well moved
themselves.”

Finally in October and Navember an inch
and a half of drizzle blessed the Barlite. The
Guests figure it grew them 21 million
pounds of feed. The sudden lushness of
their ground stopped abruptly at their boun-
dary fence—beyond which their neighbors’
cattle had grazed continuously at half the
Barlite's stocking rate. While the neighbors
continued to destock, the Guests bought 206
cow-calf pairs at distress prices and cut their
supplemental feed bill by $26,000.

necessary, but simple numbers usually don't.
The doubters generally do not believe that
animals can learn behavior that makes herd
size almost irrelevant to the question of
handling, In fact nobody has ever proved any
upper limit, though no doubt every situation
has one. If you do have the option of com-
bining herds in a flexible way, consider now
how you could use the nutrition available in
standing forage more efficiently.

Herd Effect

Herd effect—the hoof action of excited an-
imals on plants and soil--is perhaps your
most powerful tool in managing succession
in brittie environments. Whereas stock den-
sity, another key aspect of animal impact, is
a mathematical relationship between the
number of animals and the size of the graz-
ing area, herd effect is only a matter of
behavior. Theoretically a herd of any size can
produce it on any piece of land. But:

The bigger the herd, the better the herd
effect.

This is not a linear relationship. A herd of
1,000 can generate much more than 10 times
the amount of herd effect produced by 100
head. Very small herds will not create much
herd effect at all.

In biological planning, the idea is to antic-
ipate the areas where you will apply herd
effect for any number of purposes, including
the following:

* To suppress brush directly by breaking
it down

* To return stale, ungrazed plant material to
the soil as litter

* To promote succession toward grassland or
tighter spacing between plants
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» To soften the banks of gullies and start suc-
~ cession in eroding areas or crapland being
returned to pasture

* To reduce infestations of noxious weeds by
direct impact and by creating soil condi-
tions that favor fibrous-rooted grasses and
sedges over tap-rooted species

s To clear firebreaks or roadsides

By withholding herd effect, you can promote
brush in areas where you might want it for
wildlife habitat, winter cover, and the like.

In the wild, predators account for a large
degree of herd effect. In fact, game animats

as well as domestic stock tend to become °

placid when free of that danger. Driving live-
stock with cracking whips or dogs obviously
causes herd effect but at an unacceptable
price in lost performance and handling qual-
ities. Positive inducements, however, do not
have these side effects.

For example:

* Supplements such as hay or cake fed on
the ground will quickly excite any herd
trained to expect a handout.

» Salt will gather a herd that has been de-
nied it for some time. Granulated livestock
salt, simply fed on the ground, works best.

¢ Diluted molasses sprayed on weeds or fire-
break areas will stimulate both grazing and
herd effect on specific locations.

# Static inducements such as salt blocks and
liquid mineral licks do not produce herd
effect. Animals visit them singly and tend
to loiter. Putting mineral supplements on
a trailer that can be moved from place to
place works better but falls short of the
ideal.

Training plays a large role in all these
techniques. Animals that have never tasted
molasses, for instance, will not recognize the
smell and may ignore it at first. Livestock will

quickly learn to come to a whistle, though,
if it consistently means a treat. Such training
not only helps in stimulating herd effect but
also simplifies the business of moving stock
to new paddocks or grazing areas. Holding
back a few trained animals to mix in with un-
trained stock vastly speeds this training.

Multiple Herds

Although the land in a cell benefits most
when livestock run in a single herd, many
situations call for running two or more herds
separately. You can do this in three ways:

.« Assign several paddocks to each herd and

plan each division as a subcell.

* Move separate herds among all paddocks
while keeping recovery times adequate.

¢ Have one herd enter a paddock as another
leaves (“follow-through grazing”).

The planning procedure in the next section
(“Creating Your Plan”) tells how to compute
grazing periods—but they may prove unac-
ceptably long in cells with few or very une-
qual paddocks. Although fallow-through
grazing is particularly tricky to plan, it does
fill certain needs best:

* When herds require different levels of
nutrition (say, first-calf heifers and mature
COWS)

» When different types of livestock impact
forage differently (goats following cows
may use browse better)

* When topography or labor considerations
favor keeping herds close together

The procedure on page 7 tells how to com-
pute grazing periods for each herd on follow-
through grazing. The diagram shown on the
next page presents two cases. Equal paddocks
cause no problem, though plants are exposed
to animals for twice the grazing period of one
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CHAPTER 5: MANAGEMENT CONSIDERATIONS

INTRODUCTION

A watershed and rangeland manger may be compared to being a
chef in a restaurant, Both positions have a responsibility to satisfy
customers and baih follow recipes 1o achieve their goals and objec-
tives. We all know that there are no “cook books" for riparian man-
agement, but this chapter will provide insight into the management
of vegetation, grazing, stream flow augmentation, and developing
water quality standards. These thoughis are not meant to replace the
experience and ingenuity required to make sound management deci-
sions. Instead, they attempt o convey important points lo consider
in developing successful management strategies 10 address Wyoming
issues.

VEGETATION

When the snow and cald leave Wyoming during spring, the land
turns green from the stored soil water. In late spring and summer,
Wyoming's green landscape gradually turns to yellow and then red
when the stored soil water of fall and spring is depleted from the up-
lands. Riparian areas remain green from scil water provided by irri-
gation, springs, bogs, ponds, lakes, and streams during most of the
growing season.

From a grazing management perspective, the colors green and
yellow have meaning. Large grazing animals will selectively graze
green plants, and avoid yellow or red plants. The yellow or red
plants of summer and uplands have adjusted to growing where a
limited water supply exists and, therefore, complete their growing
cycle in a short period of time before the soil water is depleted (Fig-
ure 337). In contrast, riparian zone plants have a soil water supply
longer than upland plants and stay green into the fall. This ability of
plants to stay green longer in riparian zones promotes a habitat more
suitable for foraging by large grazing animals. It is no wonder that in

the absence of management, grazing animals may preferentially se-
lect riparian zones during dry, hot summer months and periods of
drought. Due 1o the many values associated with riparian zones,
grazing management is critical; however, the productivity of these
sites makes them extremely resilient and suitable for proper grazing
by livestock and wildlife. Figure 337 illustrates 1hat riparian zone
plants also may have a longer period to recover and regrow green
biomass after foraging events. Although riparian zone grass-like
plants generally grow to maturity about as fast as upland plants dur-
ing spring, they have more soil water available tc provide for re-
growth after grazing. Because of their ability for regrowth, these
plants provide a management advantage. Riparian zones and irri-
gated pastures can be used as a forage resource after upland plants

Water Supply Limited Water Supply Not Umited
Light Not Limited LUght Not Limited
Temperature Not Limited | Temperature Not Limited

Riparion Zone |

Plant Growih
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Figure 337. Generalized cumulative above ground biomass curves for
comparing upland and riparian caol seasen grasses and the relative time a
plant may have to regrow and stay green after being grazed.




have matured and during periods of drought. The question then be-
comes: How much and how often can riparian plants be grazed with-
out permanently reducing the productivity, competitiveness, or habi-
tat qualities of riparian plant communities?

A long-standing range management rule implies that if you graze
half and leave half of the above ground biomass produced by a grass-
like plam at maturity, grazing will not be detrimeatal to plant health.
This rule was based on replacing nutnents to the root system {root
mass lost when starting plant growth in spring would be replaced
during the grazing season). Current research suggests the amount of
photosynthetic material left after grazing, not the height of the plant,
is the important factor when evaluating plant responses lo grazing,
The heighr of a grazed plant with sufficient photosynthetic material
is probably much shorter than 50 percent of the total above ground
biomass at maturity. This suggests that the “graze half, leave half”
rule is conservative, so this guideline also should ensure that plants
remain competitive. However, if plants are accasionally grazed
shorter than the S0 percent rule, no permanent harm to the root sys-
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Figure 338. Nlustrated height of remaining vegetation when 50 percent of
the above ground 1o0tal weight is removed for theee 18-inch high grass-like
cool season plants.

tern should nccur based on our understanding of plant physiology.

Assuming rhat the “insurance program” of using the 50 percent
rule to maintain riparian zone plant health is accepled, then what
does 50 percent look like? Not all grass-like plants growing irf the ri-
parian zone distribute their above ground biomass in the same way.
In Figure 338, a 50 percent remaining biomass Jevel of use has been
shown by a dashed line to show how high different plants are when
this level of grazing occurs on 18-inch plants. The tail sedge plant
has a stubble height of 6 inches of remaining vegetation. Remaining
tufied hairgrass and Kentucky bluegrass vegetation are abowi 2
inches high.

Figure 337 demonsirates that most of the above ground Ken-
tucky bluegrass and tufted hairgrass biomass is concentrated in leaf
material close 10 the ground surface. The above ground biomass of
Nebraska sedge is, however, more evenly distributed along its full
height. The difference in how riparian zones look after being grazed
ta 50 percent of their average total biomass, based on these three
plant species, is going (o be dramatic. Vegetation 2 inches high after
grazing is often interpreted as "heavily grazed” when, in fact, this
level of grazing may be acceptable lor grasses such as Kentucky
bluegrass and tufted hairgrass. Therefore, consideration of plant
growth form is important when developing a management strategy
for controlled large animal grazing within riparian zones.

Kentucky bluegrass. tufted hairgrass, and Nebraska sedge are im-
portant riparian zone plants in Wyoming. These plants have been
shown to be associated with different stages in channel succession
(Figure 339). Therefore, when the areas in different siages of succes-
sion are grazed by large animals, grazing will appear more intensive
in the grass zones than in the sedge zones when 50 percent use by
weight occurs.

Riparian zones may be grazed by both wildlife and domestic
livestock throughout the year. When the riparian zone 1s wet and




just after suow melt, Kentucky bluegrass areas are green and the soil
1s firm enough to support grazing. Regrowth may occur on these
sites, but the regrowth potential is not as great as it might be for
1ufted hairgrass or Nebraska sedge due to limited soil water in the
area supporting Kentucky bluegrass. The soil waler may be depleted
earlier and timit regrowth in the Keatucky bluegrass zone, whereas
soil water may be available to regrow the other iwo plant species.
Nevertheless, Kentucky bluegrass sites often are subjected to several
grazing events by difierent classes of animals, which may affect a
manager's ability to meet resource objectives related to residual
heigh of forage lefi after grazing.

GRAZING

Physical damage 1o channel areas, excess foraging on woody
plants, and hummeocking impacts are concerns managers should con-
sider when planning a riparian zone grazing strategy. Vegetation, sta-
bilizing sediment, and plant health concerns will most likely be ad-
dressed if these other impacts are minimized.

The U.S. Forest Service has provided three general guidelines to
help manage large animals that graze riparian areas,

* DPay attention to the height of the most palatable grass-like
plant species, and when the remaining vegetation height (re-
siduai height or stubble height) approaches 3 inches, man-
age the area in a focused way.

* Nole when the stubble height of the grass-like plants moves
from 3 inches to less than | inch because this is when ani-
mals may move from foraging on grass to foraging on woody
pilants.

*  Keep wrack of the greenness of the most palatable species,
and when greenness diminishes and the plants appear to dry
(yellow and red}, look for animals 10 seek greener vegela-
tion. This advice is excellent and will serve as a basis for the
jollowing discussion about riparian zZone grazing.

Plant Growth and Channel and Plant Succession

:

Plant Growth
Ploant Growh

Figure 339. A generalized illustration of where Kentucky bluegrass and
tuited hairgrass usually grow. Where they grow, one may expect short
stubble height after grazing.

There appears (o be two distinct locations in riparian zones
where stubble height after grazing may warrant consideration. These
areas or zones are the {all sedge and rush zone in wet areas and the
tufted hairgrass and Kentucky bluegrass zones in the moist to dry
areas. Therefore, in addition to what the U.S, Forest Service has pro-
vided above, stubble heights also may be used to predict the impaci
grazing activity may have on the physical integrity of riparian zane
auributes and the potential preference to switch to woody planis.

Physical damage to riparian zones is likely when soils are wet
and animals may break through the vegetation and soil surface 10
cause hoof damage, break off overhanging banks, and shear soils
along channel banks and hurmmocks (Figures 310 1o 318). Physical
impact and grazing vulnerability of these wet areas may fluctuate
with season of the year and the amount of precipitation received dur-
ing any single season. Fluctuation is common because drainage,
evapotranspiration (iranspired water from plants and soil water




evaporation}, and drought cause the separate areas of channel and
pond succession to dry at different times during the grazing season.
The bluegrass zone dries and becomes firm first, the tufted hairgrass
zone next, and the 1all sedge zone last. To reduce physical damage to
stream channels, choice’of a grazing season must consider the kind
of grazing animal. Contrcl may be exercised by recognizing how
stubble height is related to physical impacts by grazing animals.

Examples of where stubble height should be used to modify -
physical impacts to ripanan zones are shown in relationship to the
greenline concept, channel and vegetation stages in succession, and
impacts illustrated in Figures 199 to 207, 214 to' 222, 310 to 318, and
328 1o 330. These figures suggest that remaining vegetation along a
narrow band bordering the greeniine of streams or ponds could be
set at a designated height that would correspond to an acceptable
amount of physical damage during grazing. This stubble height may
or may not be higher than the height corresponding to the graze half
and leave half rule. Stubble height also could be alfered, depending
on when animals are released to graze {turn out dates), precipila-
tion during the growing season, and historical drainage patrerns of
individual wetland habitats.

In spring, green upland vegetation is present. This resource is
available in addition to the green vegetation of riparian zones when
soils of these areas are soft and wet. Domestic grazing animals often
exhibit no preference for riparian zones during this period, and im-
pacts to these areas are limited to physical impacts caused by live-
stock drinking water.

As stream banks, moist meadows, bogs, ponds, and lakes dry
during late spring and summer, soils become firm and resist physical
impact from grazing animals in the Kentucky bluegrass and tufied
hairgrass zones. Because S0 percernu of the total plant production is
below 3 inches high, the goal of maintaining an average stubble
height of 3 inches does not seem realistic, These dry and maist
meadow riparian plant areas generally border the wet and tall sedge

zone. Therefore, it is important to select a stubble height at the tran-
sition area between the moist and wet sedge zones that shows when
hoof impacts are beginning to occur and when any further grazing
would be unacceptable. This stubble height for tall sedges usually
averages between 3 and 6 inches; however, 1o reduce hoof impact
damage this height may have to be increased during late summer
and wet conditions and could even be reduced in dry and drought
conditions as illustrated in Figures 340 10 348.

Figures 340 and 34! are of the same area and represent use by
wildlife in early June and by cattle in the middle of August. The area
is very wet in June and plani regrowth, coupled with firmer banks,
make this August photo mere pleasing from a physical damage per-
spective. Figure 342 is before livestock grazing in the drought year of
1994, and Figure 343 is after grazing. The use of vegetation is rela-
tively heavy but the stream banks were firm when cattle were given
access to this forage base. Very little bank damage has occurred.

The stream and hummock area shown in Figures 344 and 345
were taken in the same grazing area as Figures 342 and 343 before
and after cartle were placed and removed from this landscape. This
represents the last of a drinking water supply so the cattle have to
search for another drinking source. Some hummock hoof damage is
present on the sides of mounds, but most mounds were too firm to
suffer damage. Almost all of the 1all sedges from hummock inter-
spaces have heen grazed below 2 inches.

Figure 346 was taken after cattle prazing in the drought year of
1994, and Figure 347 was taken after grazing and one year’s rest in
1996, This adaptive management strategy, adopted by the rancher and
the management agency, was designed to follow summer precipita-
tion. In the drought year of 1994, hard soils in the riparian zone were
used to provide green forage. In the wet year of 1995, green forage
was used in lower elevation and privately owned pastures. The
rancher did not necessarly need the mountain forage and because
more tall sedge and hummack habitat had been used in 1994 than was
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desirable, rest from livestock grazing for a season was provided. Dur-
ing the 1996 grazing season when summer rains fell, greater than 6
inches aof tall sedge were left in the wet riparian zone of Figure 347.

Figure 348 reminds managers that stubble height standards
should remain flexible when used to regulate physical riparian zone
damage caused by grazing animals. The hummocks in this photo
clearly show that this wetland was dry and hard early in the grazing
season and that grazing has only removed green forage. All hum-
mocks and inter-spaces are covered with grass-like plants and bare
ground caused by animal hoof action. This would not be the ex-
pected result if this area was grazed to a similar height when the
soils were wet. If the soils in Figure 348 were wet it would be appro-
priate to use a tall sedge stubble height standard of 4 inches or more
10 minimize physical impacts 10 the hummocks and their inter-space
area.

While physical grazing damage to stream banks and wet riparian
areas can be reduced later in the summer, management is often faced
with having mature upland vegetation that is turning yellow or red.
At that point, land managers must carefully watch as the stubble
height of the bluegrass and tufted hairgrass zones move from an av-
erage stubble height of 2 er 3 inches to less than 1 inch. Alsc, man-
agers must observe foraging on the riparian zong's green weody
plant species and any use on the transition zone between tall sedges
and the moist and dry plant communities. Undesirable use levels of
the woody plants can occur quickly and distributing animals to up-
lands becoines even more important to the manager.

[t is in the best interest of the livestock manager to monitor im-
pacts carefully during hot, summer months. This is true even when
the upland vegeration is mature and the riparian zones are firm and
hard. If monitoring does not happen, often the pasiwe is selectively
grazed. Imposed use limits on specific riparian zone plant species
{woody plants and tall sedges) may force an early retreat from the
entire pasture system, even with ample upland forage.

Riparian zone grazing impacts are most often the result of im-
proper distribution of animals, season of use, or length of grazing
season. Because riparian zones are preferentially selected by grazing
animals, adjusiments in stocking rates are seldom effective in ad-
dressing management concerns. When riparian zones are used as
key areas 10 assess grazing impacts for use of an entire pasture, in-
tensive livestock management (i.e., herding) must be considered.
[ntensive management will prevent excessive use of the key area ri-
parian zones, spread grazing to other rangeland resources, and in-
crease the time livestock can graze the pasture. In essence, the man-
ager must limit the time that animals stay in the green riparian zone
when upland vegetation is maturing and turning yellow or red.

Much has been said about managing livestock; however, they are
only cne type of the many large animals that graze Wyoming water-
sheds. With the current intergst in serting water quality standards
and the call ta evaluate impacts on privaie and public lands, it seemns
reasonable that all grazing animal impacts be evaluated to the same
degree of serutiny and accuracy by season of use, distribution pat-
terns, and numbers.

STREAM FLOW AUGMENTATION

Providing additional flow in excess of that which has historically
been discharged through a stream or channel system may cause
stored sediment ercsion. This is especially true in steeper, smailer,
headwater tributaries of a drainage basin and when geologic materi-
als are not present to conirol and minimize down cutling oariginal
channel gradients. Sediment removed in these steep, headwater
drainage basin segments is available for depositian in flat-gradient,
larger channels downstream. Therefore, new bank and floodplains
could develop within these larger channels where the historic flow
regime did not flush deposited sediment downstream. One can ex-
pect the depth and widih of the developing channel to adjust to the
augmented flow or to a discharge with a new long-term average an-
nual bankfull amount.




The prospect of having down cutting of headwater tributaries
and channel filling of their larger receiving streams suggests that a
change in channel gradient will occur with augmented flow. There-
fore, before augmented flows are released, it is importani to develop
a plan 1o stabilize channel gradieni. Small and incised streams are
probably more suscepiible to channel erasion caused by flow aug-
mentation than are larger channels. Larger channels will usually
have a wide and shallow channel that is controlled by periods of
high flow from their numerous and smaller tributaries.

Increase in channel erosion caused by flow augmentation is re-
lated to haw discharge fills a channel area. For example, adding a
steady, annual discharge of 2 cubic feet per second (cfs) flow to a
channel that formerly carried 50 cfs during high flow and 0 to 5 cfs
during low flow is probably not going to add excessive stress 1o ex-
isting channel banks. This is not the case when 2 cfs are added 0 a
channel that was developed to carry 0 to 2 cfs during low flow, and
high flows can use the floodplain to dissipate energy and water. Add-
ing 2 cfs fills the channel, and a full channel discharge will increase
erasian, Therefore, potential for channel erosion increases when
managers release augmented flow into the small and steeper tributar-
ies of a drainage basin. An engineering approach to control channel
gradient using strucwures in areas like these should be considered.

When managers have determined the need for placing in-stream
structures to siabilize channel gradients, they should consider what
may occur during high flow or extreme siorm events. Structures are
very vuinerabie to high stream flow just after construction. A first
level of protection is (o establish vegetation that will provide added
protection (o disturbed areas around structures and construction ar-
eas. [f the existing channel banks and floodplains do not support ri-
parian plant species, then a plant selection, planting, and manage-
ment plan should be established to include new riparian plant com-
munities.

Augmented {low may provide a perennial water supply within an
existing channel or 10 a channel during plant growth periods. This

water supply will ensure nparian vegetation establishment. Timing
planting in accordance with water availability may provide added
protection against future high flows caused by storin events.

In channels or areas where riparian vegetation exists, protection
against erpsion from extreme storm flow events, in addition to that
caused by the release of augmented flow, may require placing engi-
neered structures into streams 10 control poteatial channel gradient
changes. However, the presence of riparian vegetation, roots, and
above ground biomass provides an excellent carpet to curb eresion
from surface flow. Therefore, where a channel has not developed
from augmeitted flow, the opticn to let flow seek and define its own
channel can be considered {Figures 298 to 302).

Letting augmented flow define a channel will 1ake time, but the
surface augmented flow provides a saturated soil condition, promot-
ing tall sedges and rushes that are often considered best for stabiliz-
ing channel banks. Once a channel is defined and flow is down cut-
ting through the vegetation root zZone, engineered in-stream struc-
tures may regulate flow and trap sediment so the channel bottom
cominues to maintain a high water table favoring growth of tali
sedges. The in-stream structure height also may be lowered so that a
lower water table level promotes the growth of riparian zone grasses
in place of tall sedges and rushes.

In-stream structure design and construction in a channe! whére
riparian vegetation occupies gxisting bank and floedplain areas can
be used to stimulate progress in channe] and plant succession.
Where channels are large and wide enough 1o accommodate low
flow and augmented flow without flowing against banks, in-stream
structures can promote sediment deposition and encourage bank
building to narrow the channel. In narrow and deep channels where
low flow is in contact with both banks, in-stream structures may sta-
bilize channel gradient before augmented f{low is released. These
structures should be designed to let sediment pass because deposi-
tion may accelerate the channel widening process.




In alt cases, augmented flow release points must be stabilized
when adding discharge 10 a channsl or potential channel system.
Channel gradient and in-stream structures can be a costly treatment
for maintaining stream channel and riparian zone attributes. There-
fore, vegetation management should be considered in the planning
process. When structural and vegetation treatments are used together
to stabilize channel areas, alternatives may exist te regulate low-flow
water table levels along banks and under floedplains, se desired
plant species can be established and maintained. But results of these
treatments may be temporary. As new channel configurations be-
come stable, the processes of channel and plant succession will oc-
cur.

WATER QUALITY

This text provides a basic understanding of Wyoming watersheds
and how they function. Because the basic functicn of watershed
streams is 10 remove sediment and water from their qmm_umn:qm drain-
age basins, quality of the water that leaves the state will be different
than its quality when it el as precipitation. Before settlement, the
sediment, chemistry, and biological componerts that made up
Wyoming's water quality represented the natural {background) con-
taminant levels in stream flow. These historical pollutant levels are
not well known, but some proportion of today's pollutant levels rep-
resent natural or background levels produced by inherent characteris-
tics of individual watersheds.

The Wyoming Department of Environmental Quality (WDEQ)
regulates water quality in the state, and it is their ultimate responsi-
bility to maimain, improve, and protect water quality for the public,
To regulate water quality, WDEQ must interpret information about
how today's contaminant levels compare to natural or background
pollution produced by landscape location and watershed conditions.
This is essential because the U.S. Clean Water Act requires that indi-
vidual states set Total Maximum Daily Load (TMDL) standards for all
streams within their borders. WDEQ initiated the process of setting

TMDL standards in 1998. They also began a monitoring program to
measure pollution and assess stream health. The Wyoming Associa-
tion of Conservation Districts (WACD) begen a formal program to
measure water quality at about the same time. Therefore, two state
arganizations have committed to measuring water quality so thal
data collected can be used to help set Wyarming's future TMDL stan-
dards.

WDEQ has formed a TMDL Task Force consisting of representa-
tives from throughout the state and across bread interests groups.
The task force's purpose is to help guide WDEQ in setting future
TMDL water quality standards. WDEQ also is advised by the
Governor’s Water and Waste Advisory Board, which reviews public
input and WDEQ's proposed actions and offers advice. Decistons
made by WDEQ and the advisory board are then submitted to the
Wyoming Environmental Quality Council for additional public input
and z final ruling on behalf of the state of Wyoming.

WACD has asked for and recejved help from the Wyoming legisla-
ture 10 train local people to sample and collect water quality data in a
credible manner. The federal Natural Resource Conservation Service
(NRCS) and University of Wyoming Cooperative Extension Service
(UW CES), through the Department of Renewable Resources, made
the commitment to conduct training on behalf of WACD and WDEQ.
Materials presented in this book are being taught in UW CES work-
shops across Wyoming. Planning, sampling, and monitoring will be
taught by trained NRCS and WACD personnel. Additional workshops
to teach data analysis and interpretation are scheduled 1o begin the
summer of 2000, organized by UW CES and WACD personnel.

The Wyoming Department of Agriculture has committed their
expertise in Coardinated Resources Management (CRM) facilitation
to obtain specific answers associated with the TMDL and other water
quality issues, Bacause watersheds and stream flow do not recognize
ownership and political boundaries, this commitment is imponant.
An effective water quality assessment plan must be conducted at a
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watershed scale. The CRM process can be used to serve this purpose
because it helps resolve differences of opinion between different
groups. CRM may be employed to help develop unified and accept-
able plans for managing watersheds and water quality.

The need and the infrastructure for obtaining a credible assess-
ment of Wyoming’s water quality has been established. WDEQ and
WACD are now conduciing water quality sampling programs 1o col-
lect credible data and eventually set TMDL standards. However,
these groups cannot be everywhere at all times of the year, and
people and funding resources are limited. But working together, a
basic water quality assessment can be realized for Wyoming.

A logical role for WACD is to assess water quality at the local
level in a way that provides credible and meaningful data. Water
quality tests selected to carry out WACD's water quality program
should be: .

¢ Simple and designed to obtain samples without difficulty
and minimize cost

* Simple to analyze and producing results that address perti-
nent questions

» Repeatable, reliable, and with minimum bias

By following this procedure, data analysis can be efficient, and
resulis will be meaningful for the people who are funding and con-
ducting the sampling program. A quick turnover of results to funding
and data collection personnel allows both to start the interpretation
process, relating data to landscapes, user pressure, and watershed
functions. WDEQ’s responsibility should focus on complicated tests
that have a long turnaround time between samples and need a high
degree of expertise to interpret data. Simple testing carried oul by
WACD should help explain water quality differences found in the
maore intensive testing by WDEQ.

Based on watershed functions presented in this text, water qual-
ity should not be the same for-all Wyoming streams; therefare, future

TMDL standards also should not be the same. A uniform standard
will have no credibility. The public deserves clean water and an hon-
€51 assessment protocol. As WDEQ and WACD go forward with their
respective sampling programs, they may consider evaluating their
menitoring program on the following criteria:

* Besimple and reduce the time and cost of collecting data

* Define common sampling points that produce data to detect
change in water qualily caused by user pressure versus con-
iributions that exist from the basic watershed functions

* Agree on specific sites, tests, and testing protocol 10 increase
sample numbers and reduce cost during any particular sea-
son or storm event and that can be related to local landscape
and watershed issues

* Provide a basis to allocate sampling responsibilities between
the two parties and, then, accept who will be responsible for
conducting and analyzing specific water quality samples

SUMMARY OF MANAGEMENT CONCERNS

Wyoming is fortunate to have state and local efforts focused on
assessing water quality. To maintain this effort for any length of time,
other organizaticns must continue to provide support where needed.
CRM facilitation, teaching by UW CES, and the advice and planning
ol NRCS must continue. WDEQ recognized this need when the
TMDL standards issue surfaced. Coordinated education, public par-
ticipation, and focused communication is being nuriured by WDEQ
and WACD. Water quality sampling programs are in progress and
should be evaluated 10 ensure the sampling program is providing
meaningful data that is relevant to the questions being asked. WDEQ
and WACD also might consider reducing the overlap of sampling
sites and responsibilities and the heed to conduct expensive and
time-consuming lesting where other simple and routine procedures
can be used (0 answer the same questions. Success of this program



will depend upen strong relationships and trust between local, state,
and federal authorities for conducting water quality assessments.

augmented flow to drainage basin stream channels may acceler-
ate erosion and reduce the quality of Wyoming's water resources. To
reduce the accelerated erosion potential, the poim and stream where
augmented flow is released must be s1abilized with an engineered
meatment and vegetation. Once augmented flow is released to a
channe] system, or potential channel system, engineered structures
may be necessary to mainain a desired stream gradient so that down
cutting dees not occur. Steep, confined, small stream channels lo-
cated in the headwaters of larger drainage basins are more suscep-
tible 1o down cutting” The wider and larger channels on flat land-
scapes, which receive flow and sedimen! from the smaller tributaries
of their respective drainage basins, may fill and develop narrow and
deeper channels.

Control of channel down cutting and filling using engineered
structures should include a vegetation management plan for areas
araund each structure and along the stream between them. if aug-
mented {low is to be provided on a perennial basis, the vegetation
management plan should focus on using desired riparian zone plants
to mitigate channel bank erosion and protect floodplains during peri-
ods of flood flow caused by extreme storm evenis. Engineered struc-
tures that encourage riparian plant growth in both early stages of
channel succession {(when channel filling is encouraged) and later
stages in channel succession (when channel down cutiing is ex-
pected to occur) should be used. As channels stabilize in response to
augmented flow, riparian plant species will likely change in response
to the soil water regime as channels go through various stages of
sUCCession.

Riparian zone grazing by large animals may physically impact
channel banks and moist and wet areas around bogs. springs, pands.
and lakes by hoof action. Physical impacts may aiter water quality
and sediment loading. Large animal impacts are generally greater in
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wet sotls than in moist and dry soils. Livestock impacts may be re-
duced by grazing when upland vegetation is green and allowing ani-
mals to spend limilted time in riparian zones. When upland vegeta-
tion matures and turns yellow or red, livestock grazing impacts can
be reduced by drifiing animals to uplands on a routine basis. Al-
though late season use is the best time to graze riparian zones be-
cause soils are relatively dry and firm, animals may shift their prefer-
ence to woody plants and the tall sedge communities in wet areas.
To control physical tmpacis and excessive use on woody species, re-
maining vegetation or stubble height limits may be used to deler-
mine when (o move [ivestock ta other pasture systems.

Most large grazing animals exhibit preferential selection for ri-
parian zones and have the potential to impact channel banks and
riparian zone woedy plants. The influence of all large ungulates on
water quality and riparian zone habitat should be considered by the
managers responsible for meeting water quality standards and pro-
tecting the public's water and fand resources.

In Chapter 6, monitoring will be addressed in a context that
should relate 10 landowners and the public. The issues of grazing n-
parian zones, setting TMDL standards, and changing or altering dis-
charge in Wyoming streams and rivers are all complex and contro-
versial issues. Natural resource managers should base their water-
shed and management strategies on credible data and not precon-
ceived notions or uninformed public opinion. However, because
natural resource managers are in short supply and public policy
changes so rapidly, landowners now may need to justify their use of
these resources by collecting their own credible data. In support of
this argument, it seems reascnable to suggest thar all watershed us-
ers collect data in the same way to ensure the sustainable use of
Wyoming landscapes and watersheds.
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Introduction

World agriculture is striving toward a future that provides nourishing food, protects those who work the
land, helps stabilize the earth's climate, and safeguards our soil and water. Many rangeland managers
and owners have focused weed management efforts on simply controliing weeds, with limited regard to
the existing or resultling plant community. Because of envirenmental, ecological and econemical
concerns, the appropriateness and effectiveness of rangeland weed management practices are being
questioned. It has become clear that weed management decisions must consider these concems. The
development of future weed management practices must be based on our understanding of the bialogy

' and ecology of rangeland ecosystems. We believe weead management education should focus on
providing land managers the principles and concepts on which to base their decisions, rather than just
providing prescriptions for weed control.

Land use objectives must be developed before rangeland weed management plans can be designed.
This implies that strictly killing weeds is an inadequate objective, especially for large-scale infestations.
However, a generalized objeclive could be to develop a healthy plant community that is relatively weed
resistant, while meeting other land-use objectives, such as forage production, wildlife habitat
development, or recreational land maintenance.

A healthy, weed-resistant plant community consists of a diverse group of species that occupy most of

the niches. Diverse communities capture a large proportion of the resources in the system that
preempts their use by weeds.

hitp://www weedcenter.org/textbook/3_sheley invasion succession.html 8/10/2005
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Figure 3-1. Root development of native prairie plants in the shorigrass mixed prairie at Hays, Kansas, ¢
the end of the Dustbow!l. Weaver, J.E. and F.W. Albertson. 1943. Resurvey al end of the greal drought.
Ecological Monographs (13)1. A. Cuman ragweed B. Slender scurfpea C. Biue grama D. Red false
mallow E. Buffalo grass F. Faise boneset G. Rush skeletonplant H. Narrowleaf fouro'clock i, Lacey
tansaster.

Weed-resistani plant communilies effectively use resources over lime and space. These communities
may include an early emerging species, such as the shallow-rooted Sandberg's bluegrass (Poa
sandbergii Vasey), which uses the resources that are available in the upper soil prafile early in the
growing seascn and during periods of light precipitation. As the season progresses, species which
initiate growth later, but continue growth later into the season are needed to use available soil resource
from moderate soil depths. Finally, the diverse plant community may include a deep taprooted, very late
maturing species, such as alfalfa (Medicago safiva \..) or big sagebrush (Artemisia tridentata Nutt.).
These species are capable of extracting resources from deep in the soil profile and throughout much of
the growing season.

Although little is known about the role of many species within the plant community, it has been propose
that maximum diversity pravides for stability and resource capture over a wide range of unpredictable
conditions. This is not to imply that diversity guarantees weed-resistance, or that some virtual
moneccultures would not resist weed invasions. Once the desired plant community has been determinec
an ecologically based weed management system may be developed. The ecological and economic
impacts of invasive species are felt from the local to the global scale. Scientists, land managers, and th:
general public are becoming more aware of invasive plantimpacts. Weed invasion is considered the
second most serious threat ta natural habitats, after habitat fragmentation and loss {Randall 1996). The
economies of many states are based upon use or extraction of natural resources for food and economis
growth. Utilization of resources has been impacted by the encroachment of invasive plants. Selected
studies have documented the impact of individual species. For example,

e Spotled knapweed costs the state of Montana an estimated $42 million annually (Montana Weed
Management Taskforce, 2001).

o Ilis estimated that tansy ragwort invasion has caused losses of $6 million per year to the state of
QOregon (Radike and Davis, 2000).

» Leitch et. al. (1996}, estimated a $42 millien annual loss due to 3 Centaurea species in Mantana, N
Dakota, South Dakota.

As scary as some of these numbers sound, comprehensive data about economic impacts are scarce,

http://www.weedcenter.org/textbook/3_sheley_invasion_succession.html 8/10/2005
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and it is even more daunting to assess economic and ecological coslts for invasive plant species in a
meaningful way. Cost benefit analysis reflecting the true costs associated with invasive plant invasion
have been completed for few species at varying scales using different methodolegies. The extent of
economic damage caused by invasive species is only beginning to be appreciated by economists and
policy makers, and the methods by which to do so are stili being explored or have not been tested at th-
landscape scale.

» Hybridization between nalive cordgrass Spartina allerniflora and an exotic cordgrass Spartina folisz
have created a fast growing plant with rhizomatous roots which accentuates tidal sediment build up
and has decreased habitat for shorebirds and waterfowl in the San Francisco Bay (Vila et. al., 200C

* Melaleuca invades wetland areas in Florida and creates monospecific stands. Increased shade anc
soil temperature changes the local microclimate, the water table is lower, and fire frequency and
intensity are altered. (Randall, 1996).

* A significant reduction in the five most common native species was recorded in native mixed grass
prairie invaded with leafy spurge Euphorbia esula. (Belcher and Wilson, 1989)

e |nvasive pathogens from Europe essentially eliminated the once dominant American chestnut and
American elm trees (Mooney and Hobbs, 2000)

Plant invasions have been shown to alter ecosystem processes, like nutrient cycling, fire frequency,
hydrologic cycles, sediment depaosition and erosion. Invasive plants displace native species or hybridize
with them, altering the gene pool. Yet, ecological impact is perhaps even more difficult to assess than
the economic effect. Putting a price on "ecosystem services®, or those benefits supplied to human
societies by natural ecosystems, is complex. Such benefits include timber, game animals and
pharmaceulical products, items that we have traditionally assigned an economic value, and can "price”,
Ecosystem services, such as purification of air and water, climate regulation, regeneration of soil fertility
decomposition of wastes, maintenance of biological diversity are more complex, and it becormes more
difficult lo assign value. The natural processes that occur within systemns like the nitrogen cycle, carbon
cycle, elc. are largely not accounted for when trying o assess the cost of ecological impact, how to

. assess the values as well as how to assign value to ecological assels is an issue thal economists,

| ecologists, and policymakers are facing.

This chapter is written to synthesize the current state of the knowledge far both economic and ecologici
impacls caused by exotic plant invasion. As information is collected and synthesized, the chapter will by
updated. To date, an initial literalure review has been completed. A synthesis of the current literature w
be posted and research directions assessed.

Functional Groups: Understanding Healthy, Weed-Resistant Plant
Communities

An objective of sustainable invasive plant management is to develop ecologicaily healthy plant
communities that are relatively weed-resistant while meeting other land use objectives such as forage
production, wildlife habitat development, or recreational land maintenance (Sheley et al. 1996). A
healthy, weed-resistant plant community consists of diverse species that occupy a majority of the niche
in the ptant community. (Carpinelli 2001, Jacobs et al. 1999). Weed-resistant plant communities
effectively use resources over time and space, closing niches to invading nonindigenous plants
(Robinscn et al. 1895, Sheley et al. 1996). Enhancing the diversity of indigenous functional groups may
preempt resources, thus making resources less available to invasive species.

Mechanlsms of invasion

Susceptibility of plant communilies to invasion may be influenced by many factors including community
structure (Orains 1984), resource availability (Burke and Grime 1996, Elton 1958, Stohigren et al. 1999
Tilman 1997), and invader traits (Davis and Pelsor 2001). Most nonindigenous plants invade latitudes
similar to their native acecurrences; however, invaders’ function may be fundamentaily different from the
local vegelation (Callaway and Aschehoug 2000, Rejmanek 1995, Rejmanek and Richardson 1996).
Nanindigenous species also may have genetic and life history trails that allow them to preempt
resources more rapidly than indigenous vegetalion, allowing them to become successful invaders
(LeJeune and Seasledt 2001, Rejmanek 19396, Roy 1990, Sakai et al. 2001).

hitp://www weedcenter.org/textbook/3_sheley_invasion_succession.html 8/10/2005




Myers (1981) found that in the foothills of southwestern Montana, the frequency of
hot-season use from July 10 to September 1 (period of heavy use) appeared to be a
critical factor in developing and maintaining satisfactory riparian area conditions.
Grazing systemns with hot-season use in more than 1 year out of 3 or 4 met riparian
habitat goals on only 24 percent of 21 streams. Grazing systems lacking hot-season
use, or with no more than one hot-season treatment in 3 or 4 years, met riparian
habitat management goals on 90 percent of 20 streams evaluated. Utilization data
were not available in this study.

Myers (1989a) also analyzed duration of hot-season (7/1-9/15) grazing treatments
and found that successful treatments averaged only 12.5 days, whereas unsuccessful
treatments averaged 33.4 days. In this case, utilization of willows was important.
However, duration was important from the standpoint of physical damage, regardless
of utilization or regrowth poteniial, because of more frequent watering requirements
and preference for shade while loafing. Duration of successful grazing treatments
varied greatly depending on vegetation and stream type.

7. Deferment Uniil the Late Season (Fall Grazing)

Deferment is the postponement or delay of grazing 1o achieve a specific management
objective (Forage and Grazing Terminology Committee 1991). Skoviin (1984)
suggests that deferring use until the late season, until restoration of habitat is
acceptable, offers a good measure of protection without great expense.

In fall, warm-season plants stop growing. Some cool-season species may grow _
where moisture and temperatures allow. Fall use is usually less critical than summer
use because many perennial plants are completing their storage of carbohydrates and
no longer need active leaf area. Upland cool-season species may again produce
palatable forage, which, together with cooler temperatures, shifts livestock use to
the uplands and relieves grazing pressure in riparian areas.

Whiile livestock are often assumed to be leaving riparian areas to use upland range,
that may not always be the case. On one study site in a long glaciated U-shaped val-
ley in ldaho, Platts and Raleigh (1984) found that a late grazing system helped restore
riparian quality because livestock moved to the uplands in late summer and fall when
a cold air pocket formed over the bottomlands. However. at another study site in a
flat, broad valley 15 miles away, livestock were drawn to the riparian areas during
late season because those areas contained the only remaining succulent vegetation.

Heavy fall riparian use can leave streamside vegetation depleted and banks vulner-
able to damage during spring runoft. Streambank damage relates 10 many factors,
including soil moisture content, soil type, absence of woody plants and root systems,
bank rock content, stock density, availability of off-stream water, and duration of
grazing. Streambank damage due to livestock trampling of wet soils, and where
other factors are not controlling, may be avoided by deferring grazing unul bank soil
moisture content is less than 10 percent. This usually occurs by late July or early
August in most of the arid and semiarid western range (Marlow and Pogacnik 1985).
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Deferring grazing unti! after seedripe can benefit sedge/grass communiies if sufficient
regrowth {or residual vegetation) protects banks and retains sediment during the next
high-flow event (Elmore and Kauffman 1994). Furthermore, woody species utilization

must be carefully monitored because use often begins during the later part of the hot

season when livestock tend to concentrate in riparian areas. Levels of utilization that
maintain the diversity and productivity of meadow communities were found to retard
woody plant succession on gravel bars (Green 1991). Kovalchik and Elmore (1991)
noted that systems with late-season grazing are incompatible with willow management.

On the Smiths Fork Allotment in the Kemmerer Resource Area of the Rock Springs
District in Wyoming, deferred grazing, together with good herding and salting prac-
tices, resulted in improved riparian and fish habitat in the Huff Creek drainage.

Prior to treatment, Hulf Creek was in a deteriorated state. It had changed from a
cold-water fishery in good condition to a warm waterway with severe streambank
erosion and excessive siltation. Willows had been replaced by sagebrush (Smith
pers. comun.). During 1976 to 1979, in order to protect and enhance habitat for the
rare Bear river cutthroat trout population, two exclosures were built, instreamn habitat
improvement structures were added 1o one exclosure, and deferred grazing was initi-
ated outside the exclosures (Figures 13 and 14). Livestock use in Huff Creek was
limited to August 15 1o September 30 each year. The range rider salted the ridges
away from water and kept the 500 livestock distributed over the entire watershed.
Livestock were moved away from the stream every 2 to 3 days, thus reducing
impacts in the riparian area (Netherly and Hendersen pers. comm.).

The Wyoming Game and Fish Department monitored Huff Creek during 1978 to 1984
(Binns and Remmick 1986). As a result of the treatments and management applied
in Huff Creek, trout habitat improved at all study stations inside and outside the
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lower enclosure, July 1986.
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Figure 14. Looking upstream into lower Huff Creek exclosure from grazed area, July 1986.

exclosures by 57 percent. Trout cover increased 214 percent. Bank stability
improved except inside the small exclosure. Trout 6 inches and larger increased 300
percent in one exclosure, 92 percent i the other exclosure, and 72 percent in the
grazed area. Field personnel credited the local grazing association's and range nider's
contro! of the livestock as the key to riparian area improvement outside the exclosures.,

8. Deferred and Rotational Deferred Grazing

Deferred grazing is a nonsystematic rotation with other land units, and rotational
deferred grazing is the systematic rotation among land areas within a grazing
management unit (Forage and Grazing Terminology Committee 1991). Both

' strategies have been successful in restoring and improving riparian areas.
Deferred and rotational deferred grazing strategies are often combined with
rotational stocking (rest-rotation). The common thread of successful application,
except for riparian pastures used in a deferred stralegy, has been to use many
pastures 1o shorten duration of use and provide greater flexibility. Many riparian
grazing successes in Montana use seven pastures or more {up 1o 38) (Massman ed.
1995). Masters et al. (1996b) concluded, “Four-pasture, five-pasiure (or more)
rotation schemes with no rested pasture may be more suitable to areas that require
increased streambank vegetation. The additional pastures or smaller riparian
pastures allow for o shorter grazing season and greater flexibility in rotation
schedules.”

One common problem in multiple-pasture systems is allowing livestock to drift
between pastures rather than moving them in a timely fashion. In his evaluation of
30 grazing systems on 44 stream reaches in Montana, Myers {198 1) concluded that
livestock should be moved between pastures rather than left to drift over a period of
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several days. In this analysis, riparian vegetative response seemed to be better in
allotments where the livestock were moved and the gates closed, as opposed to the
use of livestock drift and simuitaneous use of two pastures. Other field personnel
also emphasize the need to move livesiock and not expect drift to accomplish the
desired movement. Some livestock will stay in a pasture eating regrowth even
though there is adequate palatable forage in the next pasture. One recommended
approach, which can minimize livestock stress and encourage better dispersal, is to
open the gate in late afternoon of day one, allow drift on day two, and clean the
pasture and close the gate on day three (Hagener pers. comm.).

Based on research at the Red Bluff Research Ranch near Norris, Montana, Marlow
(1985) suggests a grazing system based on seasonal preference for riparian and
upland forage. In this area, livestock spend most of their time during June and
July in the uplands, moving to the riparian sites in late July where they graze until
October. Bank trampling damage is reduced by deferring grazing until after late
July when soil moisture content had decreased to 8 to 10 percent or less. This
system requires a mimmum of three pastures and uses a 3-year cycle. Stocking
rates in the pasture used first are based on forage available on both the upland and
riparian sites. Stocking rates on the two pastures used later are based on 20 to 30
percent utilization of forage on only the riparian sites. Although this may appear
to drastically limit the length of time a pasture can be used, riparian zones usually
produce three to four times the forage of upland areas. The regrowth potential of
riparian species is great enough that, during most years, regrazing of the same pas-
ture can occur at 30- to 40-day intervals until frost. Consequently, there is little, if
any, change in the amount of forage a rancher has available to his livestock in the
grazing season. Once the target level of use is reached, livestock are maoved to the
next pasture. Each pasture receives 2 years of deferment during penods when soil
moisture exceeds 10 percent (June-July). The pasture used early the first year is
grazed progressively later during the second and third years,

Using riparian habitat as a key management area in conjunction with a deferred .
rotation grazing system has improved riparian area conditions on the Little Sandy
Allotment in the Green River Resource Area of the Rock Springs District. This suc-
cess is the result of sufficient flexibility, use supervision, and cooperation by permit-
tees and the Wyoming Game and Fish Department. The sagebrush and grassland
allotment is grazed by 2,500 cattle from May | to November 15 using five pastures,
with riparian areas in each pasture. Herding and drift fencing control livestock
movement from lower to higher range. Pasture moves are made so as 10 prevent
adverse impacis in the riparian areas, avoiding bank trampling damage and excessive
utilization. Sixty percent utilization of key herbaceous vegetation in riparian areas is
used as a genecal rule to prompt pasture moves. One of the lwo lower pastures is
afways used first each spring due to elevational effects on range readiness, and the
other is used last in the fall. Livestock graze the middle paslure twice per season
going to and coming from the upper part of the allotment. They alternately graze
the upper twao pastures after seedripe each year.

This management system has been in effect since 1980. Prior to that, bank tram-
pling damage was evident, much-of the streambanks lacked protective cover, plant
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vigor was poor, willow reproduction was very limited, and wildlife habitat was
nonproductive (Smith pers. comm.). After 16 years, conditions are much
improved (Figures 15 and 16). Willow reproduction is apparent, banks are stabi-
lized, plant vigor is improved, and the fish, beaver, moose, and duck habitat is
productive again (Krosting and Christensen pers. comm.).

Figure 15. Riparian conditions on Little Sandy River in Little Sandy Allotment following
July grazing treatment, 1986.

) o - e ~

Figure 16. Riparian conditions on Lander Creek in Litile Sandy Allotment, July 1936.
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